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Summary
The occurrence of megaoesophagus in (CRC/ HiCri mice afforded opportunities to study the genetics and histology of this condition. The anomaly was found to be inherited as a recessive character. Histology indicated abnormality in the myenteric plexus.
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JCRC/HiCri is a large-sized albino strain of mice which has been maintained at the Cancer Research Institute since 1957. It was originally obtained from the Haffkine Institute, Bombay, as a random-bred colony which on inbreeding developed mammary tumours and leukaemia. Megaoesophagus was observed from the fifteenth generation onwards. Later, owing to inbreeding, the anomaly was observed in all animals irrespective of whether mammary tumours or leukaemia occurred in them. Another subline without mammary tumours (ICRC/HiCrif) was developed by fostering (Shirke & Pai, 1978) . Even in this strain all mice revealed a grossly dilated oesophagus on postmortem examination. The disease was not observed in 12 other strains of mice which were bred under the same conditions and fed the same diet. All these strains, which are maintained in an air-conditioned animal house, are healthy and free from infection. The occurrence of this abnormality in both males and females suggested that the condition was inherited. This study was therefore undertaken to investigate the mode of inheritance and histopathology of this condition.
Materials and methods
The strains of mice used were ICRC/HiCri with megaoesophagus and DBN2fNCri which did not have an oesophageal abnormality. The average adult body weights of the 20 male and 20 female JCRC mice investigated were 30·6 ± 0·7 g and 26·9 ± 0·6 g respectively. The average life span of ICRC mice is 12·8 ± 0·5 months (mean ± SE; n = 30). Breeding experiments between JCRC and DBA mice were carried out for genetic studies. The histology of the oesophagus was studied in animals of both sexes ranging from newborn to 1 year old. A total of 75 mice were investigated.
Longitudinal and transverse sections (6 !-lm thick) of formalin-fixed paraffin-embedded tissues were stained with haematoxylin and eosin (H&E). A few sections were also stained with phosphotungstic acid-haematoxylin.
Results

Genetics
As seen from the breeding experiments summarized in Table 1 , the appearance of a normal oesophagus in all the FI hybrids between ICRC and DBA mice indicated that megaoesophagus is a recessive condition. The proportions from the intercross and backcross matings gave ratios which did not differ significantly from the expected values of 3: 1 and I: 1 respectively.
In addition, all offspring from incrosses of ICRC mice developed megaoesophagus.
These data indicate that megaoesophagus occurred in mice that were homozygous for an autosomal recessive gene. This recessive allele showed a wide range of expression from a slightly enlarged to a dilated oesophagus.
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Gross examination
At birth the oesophagus in ICRC mice was normal in appearance,
The first sign of gross abnormality appeared at approximately 30 days as a slight enlargement of either the lower half or the whole of the oesophageal tube. Food particles were sometimes found in the lowermost part of the oesophagus below the level of the diaphragm. In animals aged from 10 to 14 months the oesophagus was grossly dilated (Fig. 1) and was distended with ingested material. In extreme cases the diameter of the oesophagus at the site of maximum dilatation measured approximately 1 cm, in contrast with that in DBA mice which was 2 mm. The severity of oesophageal dilatation was variable.
In the majority of animals dilatation involved most of the oesophagus above the diaphragm except for a
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c o E short segment at the upper end. In a few mice the uppermost segment and the lowermost segment were also dilated. The majority of the animals had food in the stomach, indicating that food and water could pass into it easily.
Results of microscope examination
In normal DBA mouse four layers, i.e. mucosa, submucosa, muscularis and adventitia, were seen throughout the length of the oesophagus.
The mucosa was lined by stratified squamous epithelium. The muscular coat consisted of both circular and longitudinal muscle fibres, which were striated. Auerbach's myenteric plexus, whose ganglia were seen as groups of pale cells (Fig. 2) , was located between the two muscle coats.
H&E-stained sections of the oesophagus from lCRC mice also showed the four layers. The earliest sign of abnormality was observed after 3 weeks of postnatal life. The myenteric plexus containing ganglion cells was present in the upper part of the oesophagus, as in the control, but it was scanty in the lower part below the diaphragm (Fig. 3) . At the age of 9 months and older the ganglion cells in the myenteric plexus were shrunken and accompanied by fibrosis. The muscularis externa also appeared abnormal in the same region. No abnormality was observed in the oesophagus from the FI hybrid (Fig. 4) . 
Discussion
Megaoesophagus, although a rare disease in man (Cassella et al., 1964) , has also been reported in rats (Deerberg & Pittermann, 1972; Harkness & Ferguson, 1979) , dogs (Clifford & , 1967; Osborne, 1967; Clifford & Pirsch, 1971 ) and cats (Soifer & Freeman, 1970) . All these reports pertain to histopathological changes in the myenteric plexus, as found in the present study. A complete genetic study was not carried out for any of these species. In the present paper, in addition to investigation of the histology, an attempt was made to clarify the inheritance of the disease.
Gyorkey
The hereditary occurrence of oesophageal dilatation has been suggested in dogs, cats and rats, although matings have not been carried out. There is only one report of the mode of in- heritance in inbred wire fox terriers (Osborne, 1967) . Following an analysis of pedigrees a hypothesis of a one-locus two-allele autosomal model with complete phenotypic dominance was suggested. Unlike dogs, breeding experiments were possible in mice and hence genetic experiments could be designed for the present study. Our data revealed the condition to be autosomal recessive.
No conclusions as to the origin of the disease
